Researchers have claimed that routinization hinders creativity. However, empirical evidence for this assumption is sparse. In this study, we argue that routinization may be beneficial for creativity and related behavior due to available resources that can be used to develop new ideas while working. We examine the relationship between routinization and four work character istics (job control, job complexity, time pressure, and supervisor support) on the one hand and a range of creative and proactive behaviors on the other hand in a randomly selected sample of 278 employees of a German high tech company. Regression analyses reveal that in addition to work characteristics, routinization is generally positively related to creative and proactive behaviors. Ways to enhance routinization and thereby creative and proactive behaviors are discussed.
Introduction
Routinization has often been assumed to be detrimental to individual creativity (Ford & Gioia, 2000) and organizational innovation (Pierce & Delbecq, 1977) , two outcomes highly valued in today's globalized economy (Anderson, De Dreu, & Nijstad, 2004) . However, only a few studies have adequately tested this assumption. Moreover, a recent study has shown that routinization might not always be detrimental (Gilson, Mathieu, Shalley, & Ruddy, in press ). More specifically, when taking into account that routinization spares time and cognitive resources, the negative view of routinization for individual creativity can be challenged. The purpose of this study is to discuss how routinization might be associated with creativity and innovation and to provide an empirical test of the relationship between routinization and more traditional work characteristics such as job control, job complexity, supervisor support, and time pressure with a range of creative and proactive behaviors. (Ouellette & Wood, 1998) . These results stress the role of environmental features that might act as triggers to elicit behavior (e.g., work behavior).
In the work setting, the tasks individuals need to accomplish have the same function as goals in nonwork contexts (Frese & Zapf, 1994) . When a task is presented to an individual, and the task is familiar because it has been accomplished repeatedly in the past, environmental features will automatically activate the necessary behavioral pattern. That is, the way to solve the task is not consciously chosen each time the task is completed. For example, when a network administrator has to give technical support for the computer system, the sight of an error message on the computer screen automatically elicits the appropriate cognition and behavior to solve the computer error. For the automatic elicitation of behavior to occur, the same strategy must have repeatedly and predictably led to task accomplishment. In that sense, routinization is a psychological result of repetitive and predictable tasks (Perrow, 1970) . Traditionally, routinization is treated as a feature of an employee's job or of the technology of an organization (Perrow, 1970; Price & Mueller, 1981) and is seen as the opposite of complexity (Baba & Jamal, 1991) . It is important to note that in our conceptualization routinization is not the opposite of complexity. Also in more complex jobs, some activities are executed repeatedly and predictably lead to the same result each time they are performed. The network administrator has a complex job but nevertheless shows routinization in some work tasks. The relationship between routinization as automaticity in behavior and creativity and related behavior is discussed below.
Relationship Between Routinization and Creative and Proactive Behaviors
There are two contradicting views on how routinization might affect creativity and innovation. One the one hand, routines and creative actions are seen as competitors (Ford & Gioia, 2000) . On the other hand, routinization might be beneficial for creativity because it frees cognitive resources to think about other aspects of work; also, time is saved when a routine is used. We will now discuss each of these two perspectives in detail.
Following the rationale of routinization as hindering creativity in organizations (Ford & Gioia, 2000) , one can argue that routinization will narrow the range of behavior that organizational members will enact in familiar settings. Thus, creative actions will only emerge when their consequences are relatively more desirable than the consequences of routines. The routines are attractive due to their past success, relative ease and certainty. The potential negative consequences of routines are vividly expressed by the following quote: 'Associative thinking is based on habit, or following set routines, adherence to rules and disciplinary boundaries, and use of rationality and logic. The problem solver working within established methods or procedures is likely to generate conventional solutions' (Scott & Bruce, 1994, p. 587) . Although the idea that routines at work are detrimental for creativity is widespread (Anderson et al., 2004; Cardinal, 2001; De Jong & Kemp, 2003; West, 2002) , empirical evidence for this argument is sparse.
Because mental resources are freed when a behavior is practiced often, it is possible that routinization enhances creativity by enabling employees to think more about their work. When task cues automatically trigger the behavior to work on the task, no conscious decision about what to do is needed anymore; so, employees are able to think about other aspects of work. In this way, problems at work might be discovered and new ways of solving these problems can be thought through. Also, performance on tasks that have been practiced gets faster (Kanfer & Ackerman, 1989) . As a result, employees have time available to think about the task and to develop new ideas, a prerequisite for creativity. Therefore, routinization may be positively related to creativity. The idea that resources are spared during practice and can be used for other tasks is consistent with the resource allocation theory (Kanfer & Ackerman, 1989) . Most relevant will be the routinization of behavior in tasks that are frequently accomplished. When a task is performed frequently, a substantial amount of time will be saved, and the amount of cognitive resources spared will be large enough to be invested in other behavior. In contrast, the benefits of routinization of infrequent or unimportant tasks will be limited. Therefore, we will concentrate on frequently executed and important work tasks in this study.
The two contrasting views about routinization and creative behavior have not yet been tested. To our knowledge, only a few studies so far have explicitly examined the proposed negative relationship between routinization and creativity. In each of these studies, routinization was not directly measured; instead, some proxy variables were used.
For example, Gilson & Shalley (2004) argued that organizational tenure leads to skills and knowledge that are beneficial to creativity but at the same time leads to a tendency to adhere to strict routines rather than to seek new approaches to work. Therefore, individuals with an intermediate level of organizational tenure are expected to have enough skills and knowledge without being too constricted by routines. Thus, they are expected to be most creative. Analysis showed that selfmanaged teams with an intermediate level of organizational tenure were rated as engaging more in the creative process than teams with low or very high organizational tenure.
An experimental study examined the effect of showing model solutions (routine or creative) and expected evaluation (informal or controlling) on the creativity of the solution of an in-basket exercise (Shalley & Perry-Smith, 2001) . Showing a routine solution was expected to be detrimental to creativity because it activates a cognitive script that participants follow even when told not to. Results revealed that showing a creative solution as a model enhanced creativity, but contrary to what was expected, showing a routine model solution did not reduce creativity, compared to a control group that was not shown any sample solutions. Thus, the expectation that routine models are detrimental to creativity was not confirmed.
In a study on the antecedents of innovative behavior of research and development (R&D) employees, managers rated employees with routine jobs (more structured, routine, and granting less autonomy) as showing less innovative behavior than employees whose jobs were less routine (Scott & Bruce, 1994) . Similarly, job complexity, seen by some researchers (e. g., Baba & Jamal, 1991) as the opposite of routine, was positively related to a number of creative and innovative outcomes (Oldham & Cummings, 1996; Tierney & Farmer, 2002) . As noted above, also in complex jobs, routinization can develop.
Focusing on the organizational level of analysis, it has often been proposed that formalization inhibits organizational innovation (Aiken, Bacharach, & French, 1980; Pierce & Delbecq, 1977) . Formalization, defined as 'the degree to which a codified body of rules, procedures or behavior prescriptions is developed to handle decisions and work processing' (Pierce & Delbecq, 1977, p. 31) , is expected to govern the way that employees execute their work tasks so that modes of behavior become rigid and creative problemsolving becomes less likely (Pierce & Delbecq, 1977) . Employees are expected to rely on the rules instead of developing new patterns of behavior (Cardinal, 2001) . However, empirically, the proposed negative relationship between formalization and organizational innovation has not consistently been found. Formalization was essentially unrelated to innovation in a meta-analysis based on 25 effect sizes (Damanpour, 1991) . The relationship was positive in some more recent studies (Andrews & Smith, 1996; Cardinal, 2001; Johnson, Meyer, Berkowitz, Ethington, & Miller, 1997; Mellor & Mathieu, 1999) .
Taken together, the empirical evidence for negative relationships between routinization and creativity or innovation is sparse. Thus, following the argument presented above, when treating routinization as a psychological result of repeatedly executing the same task (automaticity in behavior), one would expect routinization to be positively related to creativity and innovation because it sets free cognitive resources and saves time, thereby enabling the employee to think about his or her job and find problems and develop solutions. Routinization is also expected to be positively related to personal initiative because proactivity and persistence also require resources that are more readily available when tasks are routinized. Similarly, these resources will also result in more suggestions submitted. Therefore, we expect Hypothesis 1: Routinization will be positively associated with creativity, innovation, personal initiative and submission of ideas.
Work Characteristics Predicting Creative and Proactive Behaviors
To test if the relationship between routinization and creative and proactive behaviors holds when more traditional work characteristics are taken into account, we include job control, job complexity, time pressure, and supervisor support in this study. We expect a positive relationship between the three work characteristics job control, job complexity and supervisor support, and creative and proactive behaviors. Time pressure will have an inverted U-shape relationship with creative and proactive behaviors. These four work characteristics have been found to be related to creative and proactive behaviors in previous studies (e.g., Oldham & Cummings, 1996; Scott & Bruce, 1994; Tierney & Farmer, 2002) and give starting points to enhance these desirable outcomes in organizations. For this reason, they are worth studying.
Job control, job complexity, and supervisor support are expected to be beneficial for creativity and innovation because they promote intrinsic motivation (Amabile, 1988; Oldham & Cummings, 1996; Zhou, 1998) and increase knowledge, all of which are expected to enhance creativity and innovation (Unsworth & Parker, 2003) . When employees are intrinsically motivated to do their work and have the necessary knowledge to detect problems and flaws in their work, they are more likely to come up with novel and useful ideas and are more ready to implement them. Having control over how to execute a task makes asking others for permission or searching for allies obsolete. Asking for permission or searching for allies could hinder implementation. Thus, job control is also beneficial for innovation. Job complexity makes innovation more likely because employees in more complex jobs tend to see it as their task to improve working procedures (Frese et al., 1999) . Both job control and job complexity also enable employees to experiment with new ideas and to develop them while working before submitting them to the suggestion system. The likelihood that an idea will be developed in sufficient detail is increased, making it more likely that an employee submits the idea. If an employee does not have a chance to develop an idea while working, the idea may be forgotten or never be detailed enough to be submitted. Job control and job complexity will also be positively related to personal initiative because these work characteristics enhance the felt responsibility for solving problems (Frese et al., 1996) . Because in our conceptualization routinization and job complexity are not polar opposites, the expectation that both complexity and routinization will be beneficial for creative and proactive behaviors is not contradictory.
Supervisor support can promote employees' feeling of self-determination and thereby also increase personal initiative (Oldham & Cummings, 1996) . In addition, supervisor support for specific employee behavior indicates what is valued in the organization (Baer & Oldham, in press) . A supervisor supporting creative and proactive behaviors makes clear that this is a desired behavior in the organization, thus making it more likely that employees exhibit the behavior.
In studies testing the relationships of work characteristics with creative and proactive behaviors, job complexity and supervisor support were found to be positively related to supervisor rated creativity and to number of patents, but not to successfully making suggestions (Oldham & Cummings, 1996) . Quality of leader-member relationship, an indicator similar to supervisor support, was positively related to supervisor ratings of innovative behavior (Scott & Bruce, 1994) and to a range of creative outcomes (Tierney et al., 1999) . Supervisor support (and job complexity) predicted creative selfefficacy and creative performance (Tierney & Farmer, 2002) and general work support was positively related to creative performance (Madjar, Oldham, & Pratt, 2002) . Thus, supervisor support seems to be an important predictor for a range of creative and proactive behaviors.
There is some empirical support for the proposed positive relationships of job control with creative and proactive behaviors. 'Freedom' was listed by the majority of scientists to be a major factor involved in creative incidents (Amabile, 1988) . Task autonomy was a necessary condition for creative performance (Shalley, 1991; Zhou, 1998) and autonomy was positively related to innovative behavior of service firm employees (De Jong & Kemp, 2003) . Job control and job complexity promote personal initiative (Frese & Fay, 2001) . Amabile (1988) has specified 'pressure' as a feature of the work environment that both promotes and inhibits creativity. She notes that a balanced amount of time pressure might be most helpful to increase creativity. Recent research (Baer & Oldham, in press; Janssen, 2001) has suggested an inverted U-shape relationship between time pressure and creativity or innovation, disagreeing with the assumption of a negative relationship between time pressure and creative outcomes (Amabile et al., 2003; Andrews & Smith, 1996) . Following the rationale of the activation theory (Gardner, 1986; Scott, 1966) , increasingtime pressure increases activation, which then affects cognitive and behavioral responses. When time pressure and experienced activation are at intermediate levels, individuals are optimally stimulated and favorable responses, such as creative solutions to problems, are more likely to occur. But when time pressure is high or low, less positive responses are expected. Accordingly, Janssen (2001) found a curvilinear relationship between time pressure (operationalized as high job demands) and supervisorrated innovative performance of management employees. In another study, the expected curvilinear relationship of time pressure only occurred under high work support or high non-work support (Baer & Oldham, in press) . Following the rationale of activation theory, we will test the proposed curvilinear relationship between time pressure and creativity, innovation, personal initiative, and submission of ideas.
Taken together, based on previous studies and on the reasoning discussed above, we formulate the following hypotheses:
Hypothesis 2: Job control, job complexity, and supervisor support will have a positive relationship with creativity, innovation, personal initiative, and submission of ideas.
Hypothesis 3: Time pressure will have a curvilinear relationship on creative and proactive behaviors: An intermediate level of time pressure will be related to the highest level of creativity, innovation, personal initiative, and submission of ideas.
Organizational Context
We conducted our study in a large internationally operating high-technology company in Germany. This company has about 3000 employees at the site in study. The company's leadership system is based on communication with and commitment of the employees, expressed in regular appraisal interviews and goal-setting. Managerial employees in the company are paid according to individually-agreed salaries which also include profit-sharing, but all other personnel are paid according to collectively agreed salaries and do not participate in profit-sharing.
The organizational suggestion system has been effective for several decades and functions similarly to suggestion systems in other companies (see Frese et al., 1999) . Traditionally, the system targeted suggestions by production workers, but at the time of the study (in 2004) it was in the process of being reformed to more strongly address the ideas of other personnel. Of the 1000 suggestions made in 2001 and 2002, approximately half were realized. A total of 600 000 Euros (approximately $580 000 at that time) were paid as benefits to the employees who submitted suggestions that benefited the organization as judged by several experts in the organization. Because the number of suggestions was declining and low compared to other sites of the organization, the manager of the organizational suggestion system was interested in factors contributing to suggestions. Thus, this study was undertaken.
Method

Sample
Participants were 302 employees. Questionnaires were sent to 675 randomly selected employees of the company, and 302 employees completed the questionnaire, representing a response rate of 44.74 per cent. Of the 302 individuals, 238 were men (79.3 per cent). Respondents worked in very different areas of operation, including production (10 per cent), R & D (33 per cent), sales and marketing (26 per cent), and others (31 per cent). Most of the respondents were employed in business areas dealing with public transport. The modal age category was 36 to 45 years and the modal length of work experience category was 6 to 15 years. Seventy-three per cent of individuals in the sample had a college degree and 17.0 per cent held a leadership position. Due to missing values in some of the main study variables, sample size for the main analyses was reduced to 278.
Measures
To minimize common method bias, routinization, work characteristics, and creative and proactive behaviors were measured on different levels of specification (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . Routinization was measured on the level of specific tasks (see below); work characteristics were assessed as stable features of jobs, and creative and proactive behaviors as the general propensity to engage in the behavior. In addition to the assessment of the main study variables, employees were also asked about their attitudes towards the suggestion system (e. g., availability of information, computerized suggestion making). However, this information offered few insights, and will thus not be reported in this paper. As previous studies have shown that demographic variables such as job experience, education, and gender are related to creative and proactive behaviors (Scott & Bruce, 1994; Sonnentag, 2003; Tierney, Farmer, & Graen, 1999; Zhou, 1998) , we included these variables as control variables. In addition, because there were employees of different areas of operation in the sample (R & D, marketing and sales, production), we also controlled for area of operation.
Creativity was rated by the employees on a seven-point rating scale ranging from 1 ¼ 'not true' to 7 ¼ 'totally true' using seven items from Tierney et al. (1999) . These seven-items target the amount of novel and useful ideas employees have at work. A sample item is 'I demonstrate originality in my work.' Cronbach's alpha for the seven-item scale was 0.92.
Innovation was measured with six items targeting the degree that novel and useful ideas are implemented at work. Item wording was based on Zhou and George (2001) . A sample item is 'I implement my new ideas to improve performance.' Employees rated their innovation on a seven-point scale ranging from 1 ¼ 'not true' to 7 ¼ 'totally true.' Cronbach's alpha was 0.90.
Personal initiative was measured with seven items (Frese, Fay, Hilburger, Leng, & Tag, 1997 ) on a five-point scale ranging from 1 ¼ 'not true' to 5 ¼ 'totally true.' A sample item is 'I actively attack problems.' Cronbach's alpha was 0.77.
Because creativity, innovation, and personal initiative represent related constructs and are significantly correlated (with correlations ranging between r ¼ 0.46 and r ¼ 0.64; Table 1 ), we conducted a Confirmatory Factor Analysis to determine whether the 20 items of three scales represent separate constructs. Comparisons between the one-factor, the two-factor (creativity and innovation loading on one factor), and the three-factor-solution were made (a) using the chi-square difference test and (b) comparing values of the CFI. This specific two-factor model was chosen as a plausible alternative model because creativity and innovation are often seen as closely related, representing separate steps in a process of first developing ideas and then implementing them (Rank, Pace, & Frese, 2004) . The three-factor model showed a better fit than the two-factor model, Dx 2 (2, N ¼ 285) ¼ 459.63 (p < 0.001) and DCFI ¼ 0.09, and than the one-factor model, Dx 2 (3, N ¼ 285) ¼ 991.31 (p < 0.001) and DCFI ¼ 0.19. Additionally, the RMSEA as an index of parsimonious model fit was lower for the three-factor model (RMSEA ¼ 0.083) than for the two-factor model (RMSEA ¼ 0.126) and the onefactor model (RMSEA ¼ 0.162). Thus, creativity, innovation, and personal initiative represent distinct constructs.
The number of suggestions made was collected in two ways. First, employees reported the numbers of suggestions that they made in the three years prior to data collection in the questionnaire. Second, we assessed an objective measure of the number of suggestions made. Specifically, respondents were asked to send in a separate sheet with their personnel number and the code of the questionnaire to enable us to match the number of suggestions made from the company's data base to the questionnaire data. After confidentiality was ensured, 239 participants agreed to send their personnel number. Of these, 125 did not submit suggestions in the 3-years prior to the study. Thirtyeight submitted one idea, 19 submitted 2 ideas, 9 submitted 3 ideas, and a declining number of study participants submitted four, five or more ideas (up to 21 ideas). Of 55 study participants, the number of suggestions made could not be matched to the questionnaire data due to the missing personnel number. Because the sample size for the self-reported number of suggestions was much higher, and both measures were highly correlated (r ¼ 0.81; p < 0.001), we used the self-reported number of suggestions made for later analyses. We also gathered the number of suggestions rewarded by the organization from the organizational database. Data was available for this variable from 217 study participants. For correlation analysis we dichotomized the number of suggestions made as 0 ¼ 'no suggestions made' and 1 ¼ '1 or more suggestion made' because this variable was highly skewed. For the test of the hypothesis, this dichotomization was unnecessary because of the application of the negative binomial regression.
Routinization was measured with five items targeting the degree of behavioral automaticity. Respective items were taken from the habit strength scale (Verplanken & Orbell, 2003) . To ensure that the feeling of routinization targeted a specific behavior, individuals first wrote down three frequently accomplished tasks and then chose the most important one for their job. The tasks listed by employees working in marketing and sales can roughly be subsumed in the following categories: Dealing with documentation (e.g., 'to archive files'), submitting offers, dealing with customers, making calculations, and attending meetings. Examples of tasks listed by employees in research and Developing software, dealing with documents and spreadsheets, handling emails, and interacting with subordinates. Tasks listed by employees in production can be summarized in the following categories: Technical tasks (e.g., 'to solder,' 'assembly'), planning and organizing, quality check, and dealing with subordinates. For each area of operation there were also activities that cannot be subsumed into one of the categories. Nonetheless, from the activities listed it becomes clear that activities in different areas of operation can all be routinized with practice. Routinization items were answered for this specific activity on a five-point scale, ranging from (1) not true to (5) totally true. A sample item is 'Behavior X is something . . . I do automatically.' Cronbach's alpha was 0.82.
Work characteristics
Three scales developed by Semmer (1984) and widely used in German-speaking countries (cf. Frese et al., 1996; Grebner, Semmer, & Elfering, 2005; Zapf, 1993) were used to measure job control, job complexity, and time pressure. The scales were developed to assess work characteristics independently of individual performance and individual level of work experience (Semmer & Zapf, 1989) . These self-reported work characteristics show medium to high correlations with expert ratings of the job (Semmer, Zapf, & Dunckel, 1999) . All items were answered on a five-point scale.
Anchoring of the items of these scales differs and reflects either frequencies (e. g., 1 ¼ 'practically never' to 5 ¼ 'several times a week') or intensities (e. g., 1 ¼ 'very low' to 5 ¼ 'very high'). Specifically, job control was assessed with five items that referred to the degree an individual can influence the methods of doing his or her job. A sample item is: 'Can you influence the way of how you accomplish your tasks?' Cronbach's alpha was 0.75. Job complexity was measured with five items targeting the extent to which the job calls for planning and difficult decisions. A sample item is: 'How often do you get tasks that are difficult to accomplish?' Cronbach's alpha was 0.65. Time pressure was measured with four items that referred to a high quantitative work load. Originally, the scale consists of five items, but the item asking if employees are late for breaks had to be omitted due to concerns of the workers' committee. A sample item is: 'How often do you work under time pressure?' Cronbach's alpha was 0.88.
Supervisor support was measured with eight items from Oldham and Cummings (1996) . These items assess the extent to which a supervisor encourages employee participation, keeps the employees informed, and rewards good performance. Items were rated on a seven-point scale ranging from (1) not true to (7) totally true. A sample item is 'My supervisor helps me solving work-related problems.' Cronbach's alpha was 0.91.
We tested the fit of a five-factor model with the 27 items representing routinization, job control, job complexity, time pressure, and supervisor support. The resulting model showed a good fit (CFI ¼ 0.93,
Demographic variables
Leadership position was measured with one item asking if the respondent has disciplinary responsibilities. Gender was measured with one item. Education was measured by asking for the highest degree reached. The rating scale was 1 ¼ none, 2 ¼ apprenticeship completed, 3 ¼ master craftsman, 4 ¼ vocational school or 5 ¼ master's degree. Job experience was measured with one item asking for the number of years in the job. Area of operation was measured with one item. The rating scale was 1 ¼ research and development, 2 ¼ marketing and sales, 3 ¼ production, and 4 ¼ others. Area of operation was dummy-coded into three variables indicating the membership in the particular group (1 ¼ yes, 0 ¼ no).
Results Table 1 shows means, standard deviations, and zero-order correlations of the main study variables. Multiple regressions using ordinary least square estimation were used to test the hypotheses regarding creativity, innovation, and personal initiative. Multiple regression analysis allows for the simultaneous testing of the predictors and for the inclusion of control variables. As the number of suggestions made represented a form of count data, ordinary least square estimation was not appropriate due to the violation of several assumptions for this analysis (e.g., normal distribution, heteroscasdicity, c.f. Gardner, Mulvey, & Shaw, 1995; Tierney, Farmer, & Graen, 1999) . Therefore, negative binomial regressions in LIMDEP were used to test the hypotheses. Negative binomial regression is a special form of Poisson regression that models the over-dispersion of count data when the variance is greater than assumed under a Poisson distribution (Gardner et al., 1995) . Negative binomial regressions produce parameter estimates comparable to regression weights of the ordinary least square regression. Likelihood ratio tests were used to test the incremental model fit of models including additional predictors. Additionally, it has been proposed that Pseudo R 2 can be computed comparing the likelihood function of a given model to that of an intercept-only model (Dietz, Robinson, Folger, Baron, & Schulz, 2003) . However, this approach may also be criticized because the likelihood function of the intercept-only model of the negative binomial regression cannot be calculated non-iteratively (the maximum likelihood estimation is used for estimation of the dispersion parameter). A solution to this problem could be the use of log likelihood estimations of a Poisson regression (without dispersion parameter) as a benchmark for the negative binomial models containing the proposed predictors. It should be noted, however, that this approach confuses the improvement in the likelihood function resulting from the inclusion of the predictors with that from the improvement of the modeling of the over-dispersion. To solve this problem, we report the pseudo R 2 calculated in Poisson regressions. Aside from that we rely on the parameter estimates from the negative binomial regressions.
Results for the test of Hypotheses 1 to 3 regarding creativity, innovation, and personal initiative can be seen in Table 2 . The control variables job experience, education, gender, leadership position, and area of operation (dummy-coded) were entered in the first step, followed by work characteristics. The squared term of time pressure was entered next, testing for the proposed curvilinear relationship with the creative or proactive behaviors. In the fourth step, routinization was entered as predictor to test Hypothesis 1.
For creativity, the control variables explained 15 per cent of the variance in the first step. Work characteristics entered in the next steps explained an additional 11 per cent of the variance. The only significant predictor was job control. Job complexity and supervisor support were not related to creativity. A similar picture emerged for innovation. The work characteristics explained an additional 11 per cent of the variance, in addition to the 13 per cent explained by the control variables. Job control and job complexity emerged as significant predictors. Again, supervisor support was not related to the outcome variable. For personal initiative, the work characteristics explained an additional 14 per cent of the variance, in addition to the 12 per cent explained by the control variables. Job control, time pressure and supervisor support were significant predictors. Thus, Hypothesis 2 was partially supported for creativity, innovation, and personal initiative.
Squared time pressure, entered in the third step, explained an additional 2 and 3 per cent of the variance in creativity and innovation, respectively. For personal initiative, including squared time pressure as a predictor did not improve the prediction. The form of the relationship between time pressure and creativity, innovation, and personal initiative is displayed in Figure 1 , plotted according to the recommendations given by Cohen, Cohen, West and Aiken (2003) . It can be seen that creativity and innovation were highest when time pressure was one standard deviation above the mean level of time pressure. Creativity and innovation are lower when time pressure was higher or lower. Personal initiative showed a linear positive trend when time pressure increased, consistent with the positive regression weight of unsquared time pressure. Thus, Hypothesis 3 was supported for creativity and innovation, but not for personal initiative.
In the final step, routinization was included as a prediction. It explained an additional 2 per cent of the variance in creativity, and 1 per cent in both innovation and personal initiative. The regression weight was significant for creativity and innovation, but failed to reach traditional levels of significance for personal initiative (b ¼ 0.10, p ¼ 0.09). Thus, Hypothesis 1 was supported for creativity and innovation, but not for personal initiative. Table 3 shows the predtiction of the number of suggestions made. Supervisor support emerged as significant predictor. Contrary to what was expected, supervisor support was negatively related to number of suggestions made indicating that the lower the supervisor support, the more suggestions were made. Job control, job complexity and time pressure were not significantly related to number of suggestions made. Hypothesis 2 was thus not supported for number of suggestions made. Including the squared time pressure term in the third step did not enhance the prediction. Including routinization in the fourth step enhanced the prediction significantly. However, the parameter estimate did not reach traditional levels of significance (parameter estimate ¼ 1.81, p ¼ 0.07). Thus, Hypotheses 3 was not supported for number of suggestions made.
To examine if the relationship between supervisor support and number of suggestions made is due to the fact that employees are generally dissatisfied and use the suggestion system as a means to complain, we repeated the analysis reported above using the number of suggestions that were rewarded (taken from the organizational database). Sample size for this analysis was N ¼ 217. The overall pattern of result remained the same. Most importantly, supervisor support was still a significant and negative 
Additional analysis
The pattern of significant predictors is very different for creativity, innovation, personal initiative, and number of suggestions made. Therefore, and in line with the conception of creativity and initiative leading to suggestions (Frese et al., 1999) , we were interested whether creativity or personal initiative would best predict number of suggestions made. Thus, we included creativity and personal initiative in addition to the work characteristics. Innovation was not included as a predictor, because ideas that can be implemented by a single employee are most likely not submitted to the organizational suggestion system. Creativity was a significant predictor of number of suggestions made (parameter estimate ¼ 2.23, p < 0.05), but personal initiative was not (parameter estimate ¼ À0.90, p > 0.05).
Because routinization, creativity, innovation, and personal initiative were measured by self-report, one could argue that the relationships between routinization and these variables are inflated by social desirability and other response biases. To test this possible explanation we calculated a measure of the tendency to give inflated answers. Because the tendency to give inflated answers should also manifest in an inflated number of self-reported suggestions, a new variable was calculated as the percentage of Figure 1 . Relationships between time pressure and creative and proactive behaviors. Note: Creativity and innovation were measured on a seven point scale, and personal initiative was measured on a five point scale deviance of the self-reported number of suggestions made from the objective number of suggestions recorded in the company's data base. This new measure was used as a control variable when predicting creativity, innovation, and personal initiative. The tendency to give inflated answers was not a significant predictor in any of these analyses. Most importantly, inclusion of this control variable did not change the pattern of results reported in Table 2 . For example, routinization was still a significant predictor in all these analyses.
1 Thus, the relationships between routinization and creativity, innovation, and personal initiative do not seem to be inflated because of social desirability and other response biases.
Discussion
This study examined relationships between routinization and several work characteristics (job control, job complexity, supervisor support, and time pressure) and creativity, innovation, personal initiative, and submitting suggestions to the organizational suggestion system. Results revealed that routinization Table 3 . Predicting number of suggestions
Step 1 Step 2 Step 3 Step 4 was positively associated with creativity and innovation, but not with submitting suggestions. Job control was the strongest predictor for creativity, innovation, and personal initiative. Job complexity emerged as a positive predictor only for innovation. As predicted, time pressure had an inverted Ushaped relationship with creativity and innovation, but a linear positive relationship to personal initiative. For submitting suggestions, supervisor support was the strongest predictor. However, contrary to what was expected, the relationship was negative. Supervisor support was positively associated with higher personal initiative.
The positive relationship of routinization and creativity and innovation lends support for the assumption that routinization enables employees to develop new ideas while working and to implement them. As others have noted (Baba & Jamal, 1991) , it is necessary to distinguish different forms of routinization. Routinization in job content might have negative effects because repetition leads to boredom, but routinization on other levels, that is, routinization in specific tasks, might lead to positive outcomes, as indicated here. For creativity and innovation, routinization explained a small but significant amount of additional variance above the variance explained by more traditional predictors.
Routinization was not significantly related to number of suggestions made in the negative binomial regression. However, routinization was positively related to creativity, and creativity was positively related to number of suggestions made. Thus, routinization might not be associated directly with more suggestions. However, routinization is associated with more ideas, and more ideas are linked to making suggestions.
The strong positive relationship between job control and creativity, innovation, and personal initiative underscores the importance of granting autonomy and contradicts suggestions that high levels of control might be detrimental (Gebert, Boerner, & Lanwehr, 2003) . Employees who have control over working procedures might feel more responsible for their work (Hackman & Oldham, 1975) and develop a more active approach to work (Frese et al., 1996) . Thus, they will think more about their work, come up with new ideas, solve problems autonomously, and implement new working procedures in their work. Job complexity is thought to have similar effects (Frese et al., 1996) . However, when controlling for other variables, job complexity was not significantly related to creativity and personal initiative. Only innovation was positively predicted by job complexity. Job complexity might be more important for implementing ideas than for having them because employees in more complex jobs tend to see it as their task to improve working procedures (Frese et al., 1999) which does not necessarily lead to more ideas. However, when an employee in a complex job has an idea, he or she sees it as his or her job to implement it him/herself. Taken together, it seems valid to differentiate between job control and job complexity because they show differential relationships to the outcomes of interest, instead of combining them into one index of job content or motivating potential (Frese et al., 1999; Oldham & Cummings, 1996) . The proposed curvilinear relationship between time pressure and the outcomes was found for creativity and innovation, but not for personal initiative and number of suggestions made. The results for creativity and innovation are in line with activation theory and previous results (Baer & Oldham, in press; Janssen, 2001) . When time pressure is low, activation is expected also to be low, and development or implementation of new ideas is less likely. When time pressure is at a medium level, activation is assumed to be optimal for producing and implementing new ideas. When time pressure is very high, the activation experienced might be too high to be productive in this way. Interestingly, the relationship of time pressure and personal initiative was linear and positive. This result is in line with other studies (Fay & Sonnentag, 2002; Sonnentag, 2003) and indicates that the optimal level of activation might be higher for tasks that involve proactivity than for tasks that involve creativity. Higher time pressure and higher activation experienced might lead employees to see a need to actively change suboptimal aspects of the work situation (Fay & Sonnentag, 2002) . In Janssen's (2001) study , curvilinear relationships of job demands emerged for supervisor-rated innovative performance but not for supervisor-rated job performance. Thus, higher activation might be beneficial for one form of performance outcome, but not for others. Future research will need to determine the optimal activation level for different forms of performance. Caution is needed when trying to enhance creativity primarily through time pressure. An intermediate level of time pressure is hard to determine and to implement, and high time pressure has detrimental health consequences (de Lange, Taris, Kompier, Houtman, & Bongers, 2003) . In addition, it can not be ruled out that employees with propensities to show specific levels of creative and proactive behaviors were selected or self-selected into specific jobs (cf. Parker & Sprigg, 1999) .
Routinization, job control, job complexity, and time pressure were not significantly related to number of suggestions made. The only significant predictor of number of suggestions made was supervisor support. However, this relationship was negative, contrary to what was predicted. Supervisor support was expected to be positively associated with submitting ideas because a supervisor who either actively encourages employees to submit ideas or who responds positively to suggestions was expected to make suggestions more likely. One could argue that this result is due to the possibility that employees use the suggestion system as a way to complain. However, the same pattern of findings emerged when the number of rewarded suggestions was taken as an outcome. Thus, low supervisor support is also related to employees' high-quality suggestions. The negative relationship between supervisor support and suggestions can be explained when regarding making suggestions as a way to express discontent and to voice concerns. Voice is defined as the expression of one's suggestion (LePine & VanDyne, 1998) and is seen as a way to respond to dissatisfaction (Zhou & George, 2001) . In line with a distress-related model of innovation (Anderson, De Dreu, & Nijstad, 2004) , distress at one level of analysis affects innovation at another level. Employees who are dissatisfied with their supervisor's behavior are unlikely to voice their ideas in their work group, either because of fear to experience negative reactions or because of resignation (Van Dyne, Ang, & Botero, 2003) . Rather, they may take the opportunity that the suggestion system offers.
Supervisor support was positively related to personal initiative, but not to creativity or innovation. The significant relationship between supervisor support and personal initiative was expected because supervisor support can promote employees' feeling of self-determination (Oldham & Cummings, 1996) , which promotes personal initiative. Supervisor support was also expected to indicate which behavior is valued in the organization, and thereby make this behavior (e.g., creativity) more likely. The results do not support this expectation. The measure of supervisor support targets supervisor behavior like encouraging participation and rewarding good performance. Assessing support for creativity and innovation similar to Madjar and colleagues (2002) would have been more appropriate in this study.
Because it became clear from the pattern of results that submitting ideas is not like the other creative or proactive behaviors, future research is needed to examine the motives of employees to submit suggestions, especially when supervisor support is low. Our results suggest that the work characteristics that are related to creativity, innovation, and personal initiative are very different from those that lead to making suggestions. Specifically, job control, job complexity, time pressure, and routinization did not show any significant relationship to making suggestions. These differing results were not expected. While one could argue that the differing results are due to the differing nature of the variables (selfreport vs. objective data), the relationships of supervisor support with personal initiative (positive relationship) and supervisor support and making suggestions (negative relationship) implies that this explanation is not true. Creativity and making suggestions can be seen as a process, as the additional analysis showed that creativity was related to the number of suggestions made. Not all ideas are suitable for the suggestion system, however, and there might be barriers to submitting suggestions (Frese et al., 1999) . To improve a suggestion system, it will be necessary to identify these barriers and to reduce them to make better use of employees' creativity.
Study limitations
Some limitations in the study design must be noted. We used cross-sectional data to test our hypotheses. Therefore, no conclusion about causality can be drawn. With regard to the relationship of routinization and creative and proactive behaviors, it is difficult to explain how enhanced creativity or innovation can lead to a feeling of routinization. However, it is possible that the relationships between these self-report variables are due to third variables. The relationship between routinization and creative and proactive behaviors might be explained by general self-esteem or self-efficacy. However, Verplanken and Orbell (2003) provide evidence of validity for the habit strength scale. For example, the measure of habit strength correlated with behavioral frequency greater than r ¼ 0.55 in two studies, and the reported habit strength was greater for daily than for weekly habits. It is hard to explain how these results would occur if the scale measured general self-esteem or self-efficacy. Thus, we feel that this explanation does not apply here.
It might also be that the relationship between routinization on the one hand and self-rated creative and proactive behaviors on the other hand are inflated by a common source bias. However, many of the sources for common method variance listed by Podsakoff and colleagues (2003) do not seem to apply here. For example, routinization and creative and proactive behaviors were measured on different scales with different answering formats. Furthermore, it is unlikely that respondents had implicit theories about the relationship between routinization and creative and proactive behaviors. The different levels of measurement routinization was measured on the task level, and creative and proactive behaviors were measured on a more general level reduce the likelihood of a consistency effect. Controlling for the tendency to give inflated ratings did not change the pattern of relationships between routinization and creative outcomes. Therefore, we feel that we can also rule out effects of social desirability and of positive versus negative affect when making the ratings. Thus, some of the most important sources of common method variance seem unlikely as explanations for the positive relationship between routinization and the creative and proactive behaviors. The validity of curvilinear relationships for time pressure and creativity and innovation might be less constricted. While it is plausible to explain that more creative and innovative behavior leads to more time pressure (upward part of the relationship), it is less plausible to explain how less creative or innovative behavior causes increasingly high time pressure (Janssen, 2001 ). Though we feel that common method variance can be ruled out to a large extent as an explanation for our results, research using multiple sources of data (observer, supervisor) is needed.
Another limitation of this study is that the sample was drawn from a single company. Though it is a strength that the sample was randomly drawn from all employees of the organizational site, findings are necessarily specific to the setting in which the study was conducted. In particular, the finding that supervisor support is negatively related to number of suggestions made should be treated with caution before it has been replicated in a different study setting.
Implications for practice and research
The positive relationships between routinization, creativity, and innovation might also explain why formalization, as a potential predictor of routinization, was essentially unrelated to innovation in earlier meta-analytic research (Damanpour, 1991) . When routinization results from formalization of work procedures, this might have beneficial effects as discussed above. But when formalization does not result in routinization that frees up resources, it might be that rigid thinking inhibits creativity and innovation, as expected by Pierce and Delbecq (1977) . This argument might explain why, in more recent studies, formalization is sometimes positively associated with innovation (Mellor & Mathieu, 1999; Cardinal, 2001; Johnson et al., 1997; Andrews & Smith, 1996) . One could argue, however, that it is also necessary to distinguish between different tasks or levels where routinization occurs. When one task is routinized, the employee might not come up with new ideas to work on this specific task. Thus, routinization might have different effects, depending on the task or outcome examined. Future research will need to differentiate which tasks were routinized and for which tasks ideas were developed and implemented. Experience sampling could be used to collect incidents of individuals having creative ideas, and having individuals rating the degree of routinization in the task they were working on at this very moment. By having experts judge the creativity of the idea and its relationship to the specific task, the question of whether routinization is beneficial for creativity can be answered.
Future research should also assess potential moderating factors in the relationship between routinization and creative and proactive behaviors, because resources made available through routinization (time, cognitive resources) are not necessarily invested into developing and implementing ideas. Job involvement (Kanungo, 1982 ) is a potential moderator of this relationship, because employees who take their work seriously might be more likely to invest available resources into developing ideas (instead of thinking about topics unrelated to work, such as family or leisure activities). Research also needs to establish the causality and the mediators of the relationship between routinization and creative and proactive behaviors, either through longitudinal field research or through experiments. To test the proposed rationale that available cognitive resources are an underlying mediator of the relationship, a dual task paradigm (Procter & Dutta, 1995) could be used. Participants would work on a task for a number of trials to practice (more trials for stronger routinization, less trials for weaker routinization), and then continue to work on the task either with or without having to complete a secondary task. The secondary task would consume cognitive resources so that the effect of available cognitive resources on a creative outcome (e.g., number of responses to the assignment to develop alternative approaches to the task) could be tested.
Based on the finding of our study that routinization is positively related to creative and proactive behaviors, and assuming that causality will be shown in future studies, we recommend organizing work so that every job contains some tasks that can be routinized after practice ('hierarchically complete'; Hacker, 1998; cf. Frese & Zapf, 1994) . The automaticity involved in routine tasks might promote performance on other tasks that need more cognitive resources, such as the production of novel and useful ideas (i.e., creativity). Thus, even in more complex jobs, such as in research and development or leadership positions, routinized tasks might contribute to improved job performance. When managers have routinized certain tasks, for example preparing for a meeting, they might have cognitive resources and time available to develop their arguments and to come up with novel examples to illustrate their arguments. It is important to note that this recommendation does not mean a relapse into the principles of scientific management (Taylor, 1923) . We do not recommend segmenting a job into parts that can all be executed automatically. Rather, there needs to be a good share of tasks where conscious decisionmaking is needed, but also parts that require fewer cognitive resources. Additionally, based on the positive relationships of job control with creative and proactive behaviors, jobs should be designed so that employees can decide how to accomplish their tasks. This recommendation contrasts with principles of lean production, as studies have shown job control to decrease when lean production is introduced (Delbridge, Lowe, & Oliver, 2000; Parker, 2003) .
Related to the argument of designing jobs with an appropriate share of tasks that are routinized, it is important to give employees opportunities to practice. The beneficial effects of routinization can be stressed to make repetition more pleasant for those persons who find it boring, as there seem to be individual differences in how much routine employees enjoy (Oreg, 2003) . When stressing the beneficial effect of routines, managers should also make clear that they value creativity and proactivity.
Related to the findings concerning the number of suggestions made, it seems that establishing or maintaining an organizational suggestion system does not only help to collect employees' ideas to improve innovation, but also provides an opportunity for voice that might enhance perceptions of fairness (Avery & Quinones, 2002) . Thus, having a suggestion system might be beneficial because this opportunity might also result in satisfaction and commitment, based on perception of procedural justice (Avery & Quinones, 2002) . Future research will need to test if the implementation of a suggestion system results in improved attitudes towards the organization.
Conclusion
In summary, although some limitations apply to some of the results reported here, the present study is the first to present evidence that routinization are positively related to creativity and innovation, and not negatively as was often assumed (Anderson et al., 2004; Cardinal, 2001; De Jong & Kemp, 2003; West, 2002) . Furthermore, our study supports the view that job control (Amabile, 1988; Oldham & Cummings, 1996; Zhou, 1998) and an intermediate level of time pressure might be best for creativity (Baer & Oldham, in press) . Future research will need to replicate this relationship and test for causality, but from our results it is clear that the previously proposed opposition of routinization and creativity is misleading.
ventures and strategies of legitimation, institutional entrepreneurship, assessment of management development and performance appraisal tools.
